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Objective: To assess outcomes over 24 months in Canadian patients with schizoplirenia initiated 
on risperidone long-acting injection (RLAI) and participating in the electronic Schizophrenia 
Treatment Adherence Registry (e-STAR). 

Materials and methods: Patients with schizophrenia or schizoaffective disorder were enrolled 
from 24 sites after an independent decision to initiate RLAI. Subsequent patient management 
was based on usual clinical practice at each site and was not protocol-driven. Relevant data 
were collected retrospectively by chart review for 12 months prior to RLAI and prospectively 
for 24 months following RLAI initiation. 

Results: Patients (n=188) had a mean age of 39.2 years, were 66.3% male, and 27.7% were 
inpatients at baseline. Twenty-four months after initiating therapy (initial dose =28.7 mg), 
34.1% (95% confidence interval 27.2%^2.2%) of patients had discontinued RLAI with a mean 
time to discontinuation of 273.4+196 days. Over the treatment period, there were significant 
(P<0.001) changes from baseline in Clinical Global Impression-Severity (CGI-S; 3.48 versus 
[vs] 4.31 at baseline). Global Assessment of Functioning (GAP; 56.1 vs48.1), and Personal and 
Social Performance (PSP; 59.1 vs 46.9) scale scores. In addition, after 12 months, there were 
significant (P<0.001) decreases in the percentage of patients hospitalized (23.9% vs 58.5% 
pre-RLAI), mean length of stay (11.4 vs 30.4 days), and number of hospitalizations (0.32 vs 
0.87) compared to the 12-month pre-RLAI period. Reductions in hospitalization continued into 
the second 12 months of therapy, when only 9% of patients were hospitalized and mean length 
of stay was 2.0 days. 

Conclusion: In a routine clinical practice setting, patients switched to RLAI showed significant 
improvements in clinical outcomes and in global and social fiinctioning, and hospitalization was 
significantly reduced. The data confirm that RLAI provides effective long-term management 
of schizophrenia in Canada. 

Keywords: schizophrenia, Canada, risperidone long-acting injection, e-STAR 

Introduction 

Antipsychotic depot formulations offer a potential solution to poor oral medication 
adherence in patients with schizophrenia.' Nonadherence and partial adherence 
to therapy are common in patients on oral antipsychotic therapy, resulting in poor 
symptom control and increased rates of relapse and hospitalization.^"^ In addition 
to the negative clinical patient outcomes, increased hospitalizations due to relapse 
are a major contributing factor in the overall treatment costs of schizophrenia.''"'' In 
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Canada, the annual direct health care cost of schizophrenia 
was estimated at CADS 1,868 million in 2004, with 66% of 
this cost due to hospitalization, a major component of which 
can be attributed to disease relapse.' Depot formulations, 
administered through periodic injections, offer several clini- 
cal and therapeutic advantages over oral antipsychotics. They 
avoid potential problems associated with reliance on patients 
taking daily oral therapy, allow monitoring of patient compli- 
ance through regular clinic contact, provide more consistent 
plasma levels of antipsychotic drug between injections, and 
improve adherence to therapy.* ' 

First-generation or typical depot antipsychotic formula- 
tions have been available since the 1 960s, and have been used 
extensively in the maintenance treatment of schizophrenia. 
Although these medications may offer a benefit to patients 
in terms of increased adherence to therapy, the evidence for 
reduction in relapse rates and hospitalization compared to 
oral drugs is inconsistent.* '" One of the limiting factors of 
first-generation oral and depot drugs is the relatively high 
incidence of extrapyramidal symptoms, including tardive 
dyskinesia.* " These unpleasant side effects reduce the 
effective capacity of these depot and oral agents to control 
schizophrenia." 

Second-generation or atypical antipsychotics can be 
more efficacious, and are generally better tolerated than 
first-generation drugs. '^ '^ However, long-term therapy with 
oral atypicals is still compromised by poor adherence.^ " ''' 
Risperidone long-acting injection (RLAI) was the first atypi- 
cal antipsychotic available in an injectable formulation, and 
its efficacy and tolerability have been demonstrated in clinical 
trials.'^"" RLAI therefore offers the tolerability of a second- 
generation antipsychotic with the improved adherence of 
an injectable therapy. However, stringent patient-inclusion 
criteria and short study durations in clinical trials limit the 
ability of investigators to apply observations from such stud- 
ies to antipsychotic use in real-world clinical practice.'* " 
Observational studies are fi^equently used to assess the impact 
of therapies in clinical practice, where recruited patients and 
their treatment are more reflective of the routine manage- 
ment of schizophrenia."-^" The electronic Schizophrenia 
Treatment Adherence Registry (e-STAR) was established 
to assess long-term outcomes in patients with schizophrenia 
initiating treatment with RLAI under real-world clinical 
practice conditions. Initial e-STAR data from numerous 
countries indicate that a switch to RLAI leads to significant 
improvements in clinical and functional outcomes, reduction 
in hospitalizations, and high levels of adherence to therapy 



in schizophrenia patients.^-^' The present paper describes 
the results of the e-STAR study in Canada. 

Materials and methods 

Study design 

The e-STAR study was an international, multicenter, non- 
interventional, observational registry designed to collect 
clinical outcomes in patients with schizophrenia initiating 
treatment with RLAI. The objective was to assess the effec- 
tiveness of RLAI on control of schizophrenia symptoms 
and to quantify the impact of treatment on hospitalization. 
The e-STAR methodology has been described by Olivares 
et al.^"" In brief, patients with schizophrenia were recruited 
across Canada and enrolled in e-STAR after the decision to 
initiate treatment with RLAI, or switch to RLAI from their 
current oral or depot antipsychotic regimen, was made by 
their physicians. At baseline, prior to initiation of RLAI, 
data on hospitalization history and medication usage were 
collected by retrospective chart review for a minimum 
period of 12 months. Following initiation of RLAI, prospec- 
tive data were collected for 24 months at approximately 
3-month intervals. This study reports on the outcomes for 
all patients participating in the e-STAR study in Canada 
after 24 months. 

Study population 

The study was conducted at 24 community mental health 
centers across Canada, and all participating psychiatrists were 
actively involved in the treatment of schizophrenia. Any male 
or female inpatient or outpatient who was being initiated or 
switched to RLAI, based on an independent decision by the 
treating physician, was eligible for inclusion in the e-STAR 
registry, with the exception of chronically hospitalized 
patients who had no possibility of being discharged over 
the 24-month observation period, patients with treatment- 
resistant schizophrenia, or patients who were pregnant or cur- 
rently breastfeeding. In addition, patients with a contraindication 
to RLAI or those currently participating in a clinical trial were 
excluded. There were no study-mandated treatment choices 
once a patient was enrolled, and clinical management was 
determined solely by the treating psychiatrist. Participating 
investigators were instructed to treat patients with RLAI in 
accordance with the manufacturer's prescribing information, 
but initial drug doses and use of concomitant psychiatric 
medications were based on the physician's judgment. All 
recruited patients or their authorized legal representative pro- 
vided written informed consent, and the study was approved 
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by appropriate local institutional review boards/independent 
ethics committees. 

Data collection 

As in other countries, e-STAR data were collected mainly 
through a secure web-based system that maintained patient 
and data confidentiality.^" However, traditional paper-based 
data collection was also available. Data for patients enrolled 
in e-STAR were recorded at baseline and every 3 months 
for a total of 24 months following RLAI initiation, even if 
patients had discontinued RLAI and switched to an alterna- 
tive therapy. At baseline, patient-demographic and disease- 
history data were collected, as well as the reason for switching 
to RLAI. In addition. Clinical Global Impression-Severity 
(CGI-S),^'' Global Assessment of Functioning (GAF)," and 
Personal and Social Performance (PSP)^** scale scores were 
assessed by investigators. Retrospective chart review was 
used to collect data on hospitalization and overall medica- 
tion use over a 12-month period prior to the initiation of 
RLAI. 

Following initiation of RLAI, the patient returned to the 
clinic every 3 months (+2 weeks), when data on hospitaliza- 
tion, CGI-S, GAF, PSP, RLAI dosing changes, concomitant 
medication utilization, treatment discontinuation, and reasons 
for discontinuation were collected. In addition, at each visit, 
psychiatrists were asked to assess the patient's adherence 
to RLAI using a 5 -point Likert scale, with scores ranging 
from 0 (never) to 4 (always). Every attempt was made to 
follow all patients for the full 24 months, even those who 
discontinued RLAI. 

Statistical analysis 

A sample-size analysis for the Canadian study was based 
on the difference in the number of days spent in hospital 
during the first year with RLAI compared to the 1 2 months 
prior to RLAI. In a previous study, the 12-month reduction 
in hospitalization with RLAI was 8.8+37.1 days.^' Based 
on this estimate, a sample size of 189 patients (237 assum- 
ing a 20% dropout) would be required to show, with 90% 
power, a significant difference at O5=0.05 using a two-sided 
paired /-test. 

Kaplan-Meier survival curves were used to estimate time 
to all-cause RLAI discontinuation; patients who were still 
using RLAI at 24 months were censored. All models were 
fitted using a stepwise selection procedure, with inclusion and 
exclusion significance of 5%.^' CGI-S, GAF, and PSP scores 
at baseline and each visit were expressed as mean scores, and 



the statistical significance of change in score from baseline 
was calculated using a paired /-test. 

Hospitalization parameters over the retrospective 
period (pre-RLAI) were compared with the first and second 
12-month RLAI treatment periods. Statistical significance of 
change in percentage of patients hospitalized, length of stay, 
and number of stays over 12 months pre- and post-RLAI were 
assessed using McNemar's test, paired /-test and signed-rank 
test, respectively. For those who were inpatients at the time 
of initiation of RLAI, the baseline date was assumed to be the 
date of discharge, ie, hospitalization was assumed to apply 
to the retrospective period, since this was related to prior 
antipsychotic therapy. All statistical analyses were carried out 
using SAS version 9.1 (SAS Institute, Cary, NC, USA). 

Results 

A total of 188 patients were recruited for the study from 24 
sites across Canada. Patients had a mean age of 39.2 years, 
the majority were male (66.3%), and 27.7% were inpatients 
at initiation of RLAI (Table 1). At baseline, mean CGI-S 
score was 4.31, and 36.9% of the patients were categorized 
as having marked or severe disease. Mean scores for GAF 
and PSP were 48.1 and 46.9, respectively. The mean GAF 
baseline score indicated moderate-to-severe functional 
impairment,^^ and the PSP score categorized patients as 
having marked to very severe difficulties in two or more of 
the four PSP domains.'" 

Three months prior to the initiation of RLAI, the majority 
of patients (n=130 [69.1%)]) were receiving an oral atypical 
(51.5% on risperidone, 41.5% on olanzapine) either alone 
(n=74 [39.4%]) or in combination with a conventional depot 
(n=44 [23.4%)]) or a conventional oral antipsychotic (n=7 
[3.7%]) or both (n=5 [2.7%]), while 31 patients (16.5%) 
were receiving no treatment (Table 1). In addition, before 
the switch to RLAI, 80.7% of the patients were receiving 
concomitant psychiatric medication (Table 1). The most 
common reasons for initiation of RLAI were poor compli- 
ance (28.7%) of patients), insufficient response (28.2%) with 
prior antipsychotic medication, and unacceptable tolerability/ 
adverse events (21.2%o) (Table 1). 

The mean RLAI dose at initiation of therapy was 28.7 mg, 
with 82.4%, 4.3%, and 12.8% of patients initiated on 25 mg, 
37.5 mg, and 50 mg, respectively. RLAI dose increased 
over the treatment period, and at 24 months, mean dose was 
39.9 mg (44.6% were receiving 50 mg RLAI versus [vs] 
31.5% and 21.7% on 25 mg and 37.5 mg, respectively; data 
not shown). The mean time on RLAI for the 188 patients 
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Table I Baseline characteristics of patients 



Characteristic All patients 

(n=l88) 

Age, years, mean ± SD 39.2± 1 3.7 

Male, n(%) 124 (66.3%) 

Inpatients at baseline, n (%) 52 (27.7%) 

Years since diagnosis, mean ± SD I0.4±I0.7 
Diagnosis, n (%) 

Schizophrenia 143 (76.1%) 

Schizoaffective disorder 36 ( 1 9. 1 %) 

Other 9 (4.8%) 

CGI-S, mean ± SD 4.3I±I.06 

GAFmean±SD 48. I± 1 2.2 

PSPmean±SD 46.9±I6.0 
Antipsychotic medication utilization (% of patients)' 

Oral atypical 39.4% 

Oral conventional 1.1% 

Oral atypical + conventional 3.7% 

Conventional depot I 1 .2% 

Oral antipsychotic + conventional depot 28.2% 

None 16.5% 
Other baseline psychiatric medication utilization (% of patients)' 

None 19.3% 

Anticholinergic 32.6% 

Antidepressant 33.2% 

Mood stabilizer 27.3% 

Benzodiazepine 39.0% 

Somatic medications 44.4% 
First reason for initiating RLAI (% of patients) 

Compliance 28.7% 

Insufficient response 28.2% 

Unacceptable tolerability/adverse events 2 1 .2% 

All other reasons' 2 1 .3% 

Not reported 0.5% 



Notes: Three months prior to the initiation of RLAI; 'mean utilization over the 
12 months prior to RLAI initiation; ^all other reasons - convenience, maintenance, 
patient/family choice, and others. 

Abbreviations: SD, standard deviation; RLAI, risperidone long-acting injection; 
CGI-S, Clinical Global Impression-Severity scale; GAF, Global Assessment of 
Functioning; PSP, Personal and Social Performance scale. 

in the study was 15.92 months. Table 2 provides additional 
details on the utilization of RLAI and concomitant antipsy- 
chotics over the treatment period, and shows that at baseline 
89.9% of patients initiated RLAI in combination with another 
antipsychotic. Over the treatment period, the proportion 
of patients receiving concomitant oral atypicals decreased 
(17% of patients were receiving RLAI and oral atypicals at 
24 months, vs 60.6% at baseline) while the number receiving 
RLAI alone increased. At 24 months, of the 92 patients still 
using RLAI, 57.6% were on monotherapy. 

Investigator-assessed levels of treatment adherence 
indicated that the proportion of patients always adherent 
increased from 88.5% at 3 months post-RLAI initiation 
(n=131) to 100% at 24 months (n=72). There were no sig- 
nificant differences in the proportion of patients receiving 



other psychiatric medications following initiation of RLAI, 
and the levels observed at baseline (Table 1) were similar to 
those seen at 24 months (data not shown). 

As shown in Figure 1, the Kaplan-Meier analysis indi- 
cated that after 24 months, 34.1% (95% confidence interval 
[CI] 27.2%^2.2%) of the patients had discontinued RLAI 
therapy. The mean time to discontinuation was 273.4+196 
days, with a median, minimum, and maximum of 229, 15, 
and 682 days, respectively. The major reasons for discontinu- 
ation were loss to follow-up (35.2%), insufficient response 
(22.2%), andpatient/family choice (13.0%) (data not shown). 
Adverse events and unacceptable tolerability led to discon- 
tinuation of only five patients (9.3%). 

Over the treatment period there were statistically sig- 
nificant changes in all effectiveness parameters assessed 
(Figure 2). After only 3 months, the mean CGI-S score 
decreased significantly from 4.31 at baseline to 3.95 
(^=0.001), and this decrease continued over 24 months 
to 3.48 (P<0.001 compared to baseline), giving a reduc- 
tion of 0.82 points. In addition, only 13.0% of patients 
were categorized as having marked or severe disease at 
24 months (36.9% at baseline), while 50.7% had very mild/ 
mild disease (20.9% at baseline) (results not shown). The 
rapidity of RLAI action on effectiveness parameters was 
also apparent in the GAF and PSP scores (Figure 2). GAF 
scores at 3 months increased significantly from baseline (53.0 
versus 48.1, P<0.00\), and showed further improvement at 
24 months (56.1 at 24 months, P<0.001). For the PSP, the 
baseline score of 46.9 increased to 54.2 (P<0.001) and 59.1 
(P<0.001) at 3 and 24 months, respectively, indicating rapid 
and sustained improvement in social functioning (Figure 2). 
There were no significant differences in baseline parameters 
(age, sex, CGI-S, GAF, and PSP scores, hospitalization 
at baseline, and diagnosis) between patients who did not 
discontinue RLAI and those who were lost to follow-up 
or discontinued. However, post hoc analysis indicated that 
with RLAI therapy, the latter patients were not improving 
as quickly as patients who continued RLAI therapy. For 
example, when change in CGI-S scores from baseline to 24 
months was assessed separately for patients who continued 
RLAI and those who did not, change for the latter patients 
was 0.6 (CGI-S scores were 4.3 at baseline [n=52] vs 3.7 at 
24 months [n=7]), compared to 1.0 for patients who continued 
(4.3 at baseline [n=136] vs 3.3 at 24 months [n=48]); results 
were similar for the two populations in GAF and PSP score 
changes from baseline. 

RLAI also had a significant impact on hospitalization 
parameters (Table 3). Following initiation of RLAI, there was 
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Table 2 Antipsychotic drug 


utilization over the study period 








Antipsychotic therapy 


Baseline,' n (%) 


Post-RLAI switch, n (%) of patients 






of patients 


3 months 


1 2 months 




RLAI alone 


1 o /in I o/\ 

19 ( 1 0. 1 %) 


57 (30.3%) 


51 (27.1%) 


53 (28.2%) 


RLAI + OA 


1 1 A (£^f\ 

1 14 ^oU.O^) 


92 (48.9%) 


60 (31.9%) 


j2 ( 1 /.U^) 


RLAI + OC 


3 ( 1 .6%) 


3 (1.6%) 


3 (1.6%) 


2 (1.1%) 


D 1 A 1 1 ^Pl 


1 1 Q°/\ 


3 (1.6%) 


0% 


U/o 


RLAI + OA + OC 


12 (6.4%) 


10 (5.3%) 


7 (3.7%) 


4 (2.1%) 


RLAI + OA + CD 


25 (13.3%) 


5 (2.7%) 


1 (0.5%) 


1 (0.5%) 


RLAI + other 


4 (2.1%) 


1 (0.5%) 


0% 


0% 


Lost to follow-up/no therapy 


0% 


1 3 (6.9%) 


58 (30.9%) 


86 (45.7%) 



Notes: ^Percentage data for each assessment are based on n— 1 88; patients who switched from RLAI to OA, OC, or CD therapy (n— 4, n-8, and n- i 0 at 3-, 6-, and 1 2-months, 
respectively) are excluded. 

Abbreviations: RLAI, risperidone long-acting injection; OA, oral atypical; OC, oral conventional; CD, conventional depot. 



a significant decrease in the percentage of patients hospital- 
ized from 58.5% over the pre-RLAI period to 23.9% over the 
12-month post-RLAI period (P<0. 001). In addition, average 
length of stay decreased by 62.5% (30.4 to 11.4 days per 
patient, /'<0.001) and the average number of stays decreased 
by 63.2% (0.87 to 0.32 per patient, P<0.001) (Table 3). The 
impact of RLAI continued into the second 12-month period, 
with further decreases in patients hospitalized (9.0%) and in 
the duration (2.0 days) and number of stays per patient (0.11 
stays) (Table 3). 

Discussion 

The e-STAR study has consistently shown that RLAI 
is associated with high medication retention rates and 
clinical and functional improvements in schizophrenia 
patients in several countries, despite structural differences 
in health care-delivery systems and in the management of 
schizophrenia.^'^'"^^ In addition, in all countries, RLAI therapy 



1.0 - 



0.8 - 




o 
c 
.2 

O 0.4 - 
□. 

o 

1_ I 

^ Proportion estimate 

0,2 - 95% confidence interval 

o Censored observations 



0.0 - 

0 3 6 9 12 15 18 21 24 

Months since RLAI initiation 

Figure I Kaplan-Meier estimate for the time to discontinuation of risperidone 
long-acting injection (RLAI). The mean time to discontinuation for the 54 patients 
(34.1%) who discontinued RLAI therapy before 24 months was 273.4+196 days. 



led to significant reductions in psychiatric-related hospital- 
ization, a major contributing factor in the overall treatment 
costs of schizophrenia.^'^'"^* The results from the present study 
indicate a similar impact of RLAI on the treatment of patients 
with schizophrenia in Canada after a switch from prior 
therapy, which included oral first- and second-generation 
antipsychotics and typical depot antipsychotics. Over the 24 
months of treatment, 65.9% of patients remained on RLAI 
therapy, and there were rapid and maintained significant 
improvements in clinical effectiveness and patient function- 
ing, which were accompanied by significant decreases in 
hospitalization. 

The observed RLAI 24-month discontinuation rate in 
Canada (34.1%) was within the range of rates reported in 
other countries. The e-STAR study has reported variable 
24-month discontinuation rates of 2. l%-49%) in six European 
countries, with an overall rate of Variation in RLAI 

discontinuation rates across countries likely reflects differ- 
ences in clinical practice patterns, variable patient disease 
severity, and RLAI dosing strategies.^^ One of the major 
reasons for RLAI discontinuation in the present study 
was loss to follow-up; 19 patients (35.2% of discontinued 
patients) discontinued therapy for this reason, likely a 
reflection of the observational nature of the study design. 
In the absence of this extensive loss to follow-up, Canadian 
discontinuation rates may have been much lower. Although 
oral atypicals were not assessed in the present study, previous 
naturalistic studies have suggested that retention rates with 
RLAI in patient populations with similar disease severity 
are superior to rates in patients receiving oral therapy.^'-^' 
In a prior Canadian retrospective chart-review study, over 
3 years 50.5% (95% CI 41.9%-62.1%) of patients initiated 
on an oral atypical switched medication, compared to only 
39.1% (95% CI 28.8%-51.7%) initiated on RLAL^' These 
naturalistic studies provide consistent real-world evidence 
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A CGI-S score change after RLAI initiation 

5 - 



4.31 

2 4 ^ JjSi 3:88 

flllili 



lllll 



Baseline 3 6 12 18 

Months since RLAI initiation 



GAF score change after RLAI initiation 



< 



S 40.0 




Baseline 3 6 12 18 24 

Months since RLAI initiation 
PSP score change after RLAI initiation 




Baseline 3 6 12 

Months since RLAI initiation 

Figure 2 Change in Clinical Global Impression-Severity (CGI-S) (A), Global 
Assessment of Functioning (GAF) (B), and Personal and Social Performance (PSP) 
(C) scale scores from baseline following a switch to risperidone long-acting injection 
(RLAI). Scores are expressed as mean values based on patients with data at each 
assessment point. 

Notes: *Statistically significant change from baseline. P<O.OOI for all time points, 
except for CGI-S at 3 months, where P-value was 0.00 1 . All P-values were associated 
with the hypothesis of no difference from baseline (paired t-test). 



Table 3 Impact of RLAI 


on hospitalization parameters (n=l88)'' 


Hospitalization 


rre-KLAI 


Da^4- Dl Al 

rost-KLAI 






^ 1 2 months^ 


0-12 


12-24 






months 


months 


Patients hospitalized. 


1 10 (58.5%) 


45 (23.9%)' 


1 7 (9.0%) 


n (%) 








Length of stay, days 


30.4±58.4 


1 l.4±35.7= 


2.0±9.2 


(mean ± SD) 








per patient 








Number of stays 


0.87±0.96 


0.32±0.62'' 


0.1 l±0.37 


(mean ± SD) per patient 









Notes: ^Analysis based on the assumption that for inpatients at initiation of RLAI 
(n-52 [27.7%]) baseline date for the post-RLAI assessment was their discharge 
date; ''statistically significant change compared to the 12-month pre-RLAI period 
(P<O.OOI), P-value associated with the hypothesis of no difference between the 
retrospective and prospective periods (McNemar's test); ^statistically significant 
change compared to the 12-month pre-RLAI period (P<O.OOI), P-value calculated 
using paired t-test; ^statistically significant change compared to the 12-month pre- 
RLAi period (P<0.00 1 ), P-value calculated using signed-rank test. 
Abbreviations: RLAI, risperidone long-acting injection; SD, standard deviation. 



that long-term adherence to RLAI therapy is high, and that 
this in turn is associated with significant impacts on symptom 
control in schizophrenia and reductions in disease-related 
hospitalization.^'-^' 

RLAI treatment also led to significant changes in CGI-S 
scores, which decreased by 0.82 points over 24 months, and 
there was a 2.4-fold increase from baseline in the propor- 
tion of patients with very mild or mild disease after the 
switch to RLAI. These changes are of a similar magnitude 
to those reported in previous studies (decreases ranged 
from 0.6 to 0.87 points)^' after schizophrenia patients were 
switched to RLAI, and reflect the effectiveness of this 
second-generation injectable antipsychotic in controlling 
symptoms of schizophrenia. ^'^'-^^ The CGI-S improvements 
were not due solely to poor-outcome patients discontinu- 
ing or being lost to follow-up. All patients showed CGI-S 
improvement with RLAI therapy, but patients who did 
not discontinue had a faster and greater CGI-S decrease 
than patients who discontinued or were lost to follow-up. 
A similar difference in CGI-S score changes in RLAI con- 
tinuers and discontinuers has been reported by Peuskens 
et al.^^ There were also significant changes in measures 
of global and social functioning, with increases in mean 
scores of 8.0 and 12.2 points on the GAF and PSP scales, 
respectively, after the switch to RLAI. There is increas- 
ing interest in social functioning in schizophrenia and a 
recognition that in addition to symptom control, treatment 
goals should include improvement in functional outcomes 
to facilitate reintegration of patients into society. ^^-^ In 
schizophrenia patients, a change of ^7 points on the PSP 
scale has been defined as a clinically meaningful change 
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in social functioning. ^"-'^ On this basis, the mean change of 
12.2 points on the PSP 24 months after initiation of RLAI 
would indicate a clinically meaningful change in social 
functioning in patients treated in this study. Furthermore, 
this increase occurred rapidly after initiation of RLAI; of 
the total change in PSP score, 59.8% was apparent 3 months 
after the medication switch. The positive impact on patient 
functioning was also apparent in the significant change in 
GAF score over 24 months, 61.3% of which was apparent 
at 3 months. Apiquian et aP' have also recently reported 
a rapid and significant change in PSP after schizophrenia 
patients were switched to RLAI. These data suggest that 
in addition to rapid improvement in schizophrenia symp- 
toms, RLAI may also be effective in improving social 
functioning, evidence of a broad impact on both clinical 
and psychosocial aspects of schizophrenia. 

Consistent with evidence from earlier observational 
studies,^'^'"^' the e-STAR data from Canada showed that over 
12 months post-RLAI, 59.1% fewer patients were hospital- 
ized compared to the pre-RLAI period (P<0.00 1 ), and there 
were significant (P<0.001) reductions in mean length of 
stay (62.5% reduction) and the number of hospitalizations 
(63.2% reduction). As in previous studies,^'-^^ the decreases 
in hospitalization parameters were stable and continued 
into the second year of therapy. These data also confirm an 
earlier retrospective chart-review study of schizophrenia 
patients in Canada, which showed significant decreases in 
hospitalization when patients were switched to RLAI; in 
contrast, similar patients maintained on oral atypicals had 
an increased risk of hospitalization (95% CI defining risk of 
hospitalization was 54.7%)-76.4% for oral atypicals over 3 
years vs 1.8%-16.5% for RLAI).^' These data indicate that 
in Canada, as in other countries,^'"^' a switch to RLAI from 
current antipsychotic therapy is associated with significant 
decreases in patient hospitalization, which could lead to 
considerable schizophrenia-related cost savings.^ ' -" Potential 
cost savings of such a strategy have been quantified in Spain, 
where total per-patient monthly schizophrenia-treatment 
costs (including drug costs) over 24 months decreased by 
22% after a switch to RLAI compared to a similar pre-RLAI 
period.^' Similarly, in 2005, Chue et aP used a discrete-event 
simulation model to show that over 5 years, treatment of 
high-risk noncompliant schizophrenia patients in Canada 
with RLAI would generate assumed discounted savings 
of $13,130 per patient compared to treatment with oral 
risperidone. The present study demonstrates that in Canada, 
the long-term impact of RLAI on hospitalization is dramatic, 
and potentially provides Canadian-specific data for a more 



accurate assessment of the overall economic impact of RLAI 
utilization in this country. 

There are a number of limitations associated with the 
present study design, which have been discussed in previ- 
ous e-STAR publications. ^•^'•^^•^''■^^ An important limitation 
is that this was an observational study with loosely defined 
inclusion criteria and no comparator group, and thus lacks 
the validity of a randomized controlled trial. However, the 
value of the latter type of study on schizophrenia has been 
questioned because of selective patient recruitment, the short 
duration of studies, and protocol-driven procedures that may 
artificially enhance medication adherence to levels higher 
than those observed in clinical practice."-^' Therefore, large- 
scale, long-term, observational studies such as e-STAR can 
provide valuable information on schizophrenia outcomes.""^' 
An additional limitation is that part of the collection of data 
on hospitalization relied on retrospective chart review, and 
was dependent on the consistent recording of data on charts 
at all sites. Variation in the quality of data recorded may 
have affected the validity of the retrospective data. However, 
this is unlikely to have specifically impacted the Canadian 
data, since virtually all mirror-image-type studies to date 
have shown significant reductions in hospitalization after 
a switch to RLAI using similar retrospective chart-review 
procedures.^'^'*^^ 

Finally, the PSP used in this study required psychiatrists 
to rate patients' functioning status.^" Although psychiatrists 
were trained to use the PSP, there was no information 
provided as to how they were to assess relevant patient- 
related parameters, which formed the basis of their ratings. 
Therefore, source data for the PSP ratings may have varied 
from site to site, potentially limiting the validity of the overall 
PSP scores. 

At the time the e-STAR study was initiated, RLAI 
was the only atypical injectable antipsychotic available in 
Canada. Another second-generation antipsychotic, paliperi- 
done palmitate, has since been approved for the treatment 
of schizophrenia in Canada, expanding therapeutic options 
for depot therapy.^'' This depot antipsychotic is the palmitate 
ester of paliperidone, the major metabolite of risperidone, 
and requires once-monthly injection.'^ While the e-STAR 
study has demonstrated the effectiveness of RLAI in real 
clinical practice, the long-term comparative effectiveness 
of paliperidone palmitate and RLAI in a similar clinical 
environment has not been addressed. However, a short- 
term (13 weeks) randomized, double-blind clinical trial has 
demonstrated equivalent efficacy and safety of RLAI and 
paliperidone palmitate in the treatment of schizophrenia.^^ 
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The present study design lays the groundwork for potentially 
similar studies with paliperidone palmitate, or any future 
depot antipsychotic, providing an effective way to address 
the use of these important drugs in clinical practice. 

Conclusion 

The present study demonstrates that in a real-world clini- 
cal practice setting in Canada, patients with schizophrenia 
switched from their current antipsychotic therapy to RLAI 
showed significant, rapid, and sustained improvements in 
clinical outcomes and in global and social functioning over 
24 months. In addition, there were significant decreases in 
hospitalization over the same period. The data indicate that 
RLAI is an effective, injectable, second-generation antipsy- 
chotic, and that in addition to clinical and functional improve- 
ment, its use could result in considerable cost savings through 
reduced schizophrenia-related hospitalization. 
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